The role of molecular chaperones in protein folding.
Folding of newly synthesized polypeptides in the crowded cellular environment requires the assistance of so-called molecular chaperone proteins. Chaperones of the Hsp70 class and their partner proteins interact with nascent polypeptide chains on ribosomes and prevent their premature (mis)folding at least until a domain capable of forming a stable structure is synthesized. For many proteins, completion of folding requires the subsequent interaction with one of the large oligomeric ring-shaped proteins of the chaperonin family, which is composed of the GroEL-like proteins in eubacteria, mitochondria, and chloroplasts, and the TRiC family in eukaryotic cytosol and archaea. These proteins bind partially folded polypeptide in their central cavity and promote folding by ATP-dependent cycles of release and rebinding. In these reactions, molecular chaperones interact predominantly with the hydrophobic surfaces exposed by nonnative polypeptides, thereby preventing incorrect folding and aggregation.